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PURPOSE: To provide an apparatus for the concentration, 
purification and gene analysis treatment of DNA amplified by PGR 
in gene analysis process and to perform the purification and 
concentration of DNA in a biospecimen in high yield. 

CONSTITUTION: A DNA amplified by PCR amplification is 
concentrated and purified from a reaction liquid subjected to PCR 
amplification and the DNA is used in an enzymatic reaction. In the 
above process, the concentration and purification are carried out by 
adding isopropyl alcohol and sodium chloride to the reaction liquid 
and applying a centrifugal acceleration to the mixture. 
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[f»5ftii 1 ] p cRmm^nfx /cs^sr^ j; f;) p c Rtt 

ifStC J; !3 Jf § nfc D N A * jgfflSD£ffl« L . »*St£; 

[tmm 2 ] p cRms^nrj: -o tcKiZM^^mr^^ 

[0 00 1] 

D N A<Di&mm^fl ^ i)!-^ 5 fg M T -5 „ 

[0 00 2 ] 

[ Ia^ *0 ] f*S fi^mm 4^ © ffi S© i&SlB^iJMHIs 

^rjiiRegccifiis-ras^^jtc, ^tifiHse 1-274697 

JC^-TPCR (P o 1 ym e r a s e Chain R 

ea c t in) -i^ffi^i,. C(DjSI?Bt*a8<J©DN AMii 

U>f ^-H2Kj;€,»MfNJfiSi;D^S*3iM-rcit:-*^l 0 30 

Ml 37 T-i^Kill-i/cliDNABrjt^WAL. 
©gHffai^ffJfflLM 1 3 y T "zyCOtmU^WfJi^K C 

[0 0 0 3] U*^LPCR±iipi:^>s^lW$n§i, PGR 

-t?#S<J;^>{cJi-ofco C©:^a?:PCR^i'>f Ui' h>'- 

^>;^ffiiP?D'\ *#tcgKiM«^fe^tfiSSiS©SKBT>t© 40 

S5f©^Mi ^c-S-^iKD N A^ff €.:^att#^>*f)^P C R 

TtJ-y'^- :f7-^^ S-l^y-. :t'7' =1-. XX. X. 
-8 5, ( 1 9 8 8^) ^7 6 5 2H^^6 7 6 5 9H 
{Proceeding National Acad 
emy ofScience of U. S. A. 8 
5, (1988)pp7652-7656) ©fR^J53& 

■So 

[0 0 0 4] com^-vit. m^fci^iiBi^mm<D^m so 
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2 

is^'j©^^*@fi<jK, iiG^i«©w4gtc^4a-en+w 

Wi^jriS^'J^Jt-^MSKK- (^y-Y-?) tcJ;-:,T. SW© 
ae^^MilS * P C R iftS L fcfS . IS5>il|;& I ^ P C R 

■{•^(DM^StiK 2 omS^^6 4 OigSrAf3^©5>^« 

»aaio, 0 0 or-* 0 . PCRtiitis n/cn:$: 

jlDNAB2 0 Od^ie 1 . 0 0 0^»*J-CibfJ, 

ftsoo, oooT-i?)?),. fltWicttiMscc^s^ 
Wfc^-r J: 5 cc, ^3-^«3 0 . 0 0 0 (D^mn.m^i^-o 

m^^My -i JVitZ 3^0 . 5 m m«©§ii2 4tClX 

2 4^S*J6*l^§li2 etcAn. 5 0 0 0 X g■©ift.C^^)^ 
aa2 7 4#^na. PCRifipiL/fcDNA2 8«|5RJ1- 

xj-^'^v^'f- Y^mw^txt^ixm^2 9ttttfe*c^?gii 

2 6Ccm%5„ C©§||2 4K^-ofcPCRiiipiO/cD 

[0 0 0 5 ] m^m^m^^^tjii^yj-mcu. wi^ 

8, 6, ( 1 9 8 9^) 05 4 5H-II5 5 SHCCiatg 

cnupcRtms{&o:>ix!;cmc. o. 5fgs©4Mi^^ 

T>^-=-"i7A<t 2. SfSao-r yy'Pb'JPTJl-a— Jl'^ 
SJSfSfcS-^L. ;Xl^n 0 0 0 0 X g (DM.(:^J^J[IiIa^ 
^^f^CC^-,fcDNA4f#^^ffi>?>S|Bt)«SnTt^ 
So Sfc/^-Y^T-i'-i'X 8, 2, ( 1 9 9 0^)11 
184H-^189M (Bi oTechn i ques 
8. 2, (1990)ppl84-189) icmmCDjf 

m^nt£ o ri ^ o — IftWCC D N A©?«SliC ttx y ^ 

7*^-Yv£ltiHU/cDNA^^3>Ma*^cl=>„ Ctl 

^ffl iffi«?Sffi^tfife -3 T I i s „ -e©iia 5* V y'n b* 

D N A ©sgflfSJ&^Wl. ^ fclsb . 5Sil©KMt**i^R^tc^)P 

SiI©DNABit^-rS/cist>t?*-S„ CiT,(Cj;D@ 

i*r *s y'^ ^' •7isiir3>s±iitiUfcD N A^53-ffliT 
[0 0 0 6] tfcmmmm^mi^fj:i,m(Dijmt'Cit. v 



C3) 

3 

jimMvkmm^mi^x p c R<Di^mmm^^^m^i^. 

5 F (E t B r ) -C^feL-, BStl©DNA^ 

[0 00 7 ] -':fycii,hnm&mmmmifmict'yx 

[0 00 8 ] 

[ ^B^*5)g^ L/ J: ^ i ^ S Sffl ] ife»BB^tJ9iS5* . ^ > 

^ D N A m»i*ttffi5F(D*imj^)K{c:*;^ < 

P C RtfitiCC j; -oX^^tjimM D N A CD^JS^S^afe ^ T 
ffl8iiSSI©ilgt:©»MDNA©J15^j&^^l^i3fe55- 

w?s«MfMr-cDiSM® a* ^ fs«-r s f^s ^ is w ^> ii^^M 

/c*|^|BUtR^tt'|g< , ^DNACDJS^fett^n/^Cl^ C 20 

ti»gW© D N A;0^)litC©#-r fctot?* i*;?. 6 n 

S^©DNAJi(31-©is£j&^&or^>, Si^fcast[CD^>o?£ 
W ^ 5^- > X ©»M i L r f# C i ?,fiJ,'S;OS * 

[0 0 0 9] ~y^mumm^mi^^i>yj'mi. mm^M 
[0010] -:^cn6(Dff$^?a««{^©g«j^t*#^ 

jffi«J.-ofliiHlJ(X^©:/P-fe;^=&Ji«Le:n* 

•So 

[0 0 1 1 ] 

-r-SCitCjc-jT, DNA©lliK^*^9 0%Ji(±i!:c-S 

PCRitiliS^rtffe-^fcJgtSi^J:^ , PCRifitSSn 

!f^?EiE?ij^ft-o D N A &mRij'mm-r^^mcio<.> 
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4 

[0012] ^^H^^Mtcs^at-r^So *f§Hj^afflL.ffl 

K$ti5'^#DNAa, PCRitititcJ;ortiiJi^4i/-i: 

^f^^-C-^^^ -€-©±MaS». 1 0 0i6aJi(±3 0 0 0 

m.miiirv$)'o . — ^iidna. n7^aiDNA©i^-r*a 

{C fefflti 5 c £3&5m*6„ -e©P C Rititii©JS[E^f4^tt 

/0^-?-n-€'ni 0 mM Tris-HCl (pH8. 
0), 50 mM KCl. 1. 5 mM MgClj, 
0. 0 1%-fe'^5^>, 0. 25mM©&dATP, dC 
TP. dGTP, dTTP, 2. 5unit W^tt 

DNA^H'J-^^--fe'i. m'^mCOy'^y ^-^^ZJ^mMDN 
A-CASo ^MDNAttatHKlf^iim fift. iS«iNB)}a 

tcik^^. :?'Pr-T--t2'fcJ;5Sea©^ft?L', :t y 

^ n n :? # ;l' aJJ tbK =fc -2>l^ga . x.^ 
it^ffitc J; 6ffiM?l«i5&^ 6 S ffi^Sitcfie o -Cf#6 *i 
D N A . J^y^AJSBrt JC^A 5 tifc X 3 F 

sij-^ 9=- - A fc J: o r flisa * Bjjgffcu , T a 
^fflt^rjaffisnsDNArafeSo 

[0013] ±iB©Sf6M^P C Ritipi©iaK-tf-'(' i'Jl' 

Mt. ae^©MJi©±saiB?ij^*ss, s^cn'^mdna 

»9 4fil. 5 35>. 3 7fi*i6 6 0ai. 5 

i?Cti-C7 0^*^6 7 5S4 l^©iaS-9'Wi'Jl'^2 

0:1^^6 4 0 -if ^'i';l'tfi^=ct5nS„ ii^^WGe n e Amp 
DNA Amp lification+.i'F {i^—^ 

3tfi:^MT€>c ij&^m*. aii[±5 o m i 1 o o m 

l*5-iaW-C*5„ 

[0014] *%Hg©ffi«?l«:^ri«iiiT©^iii-ctT^j: 

*5tl-5o ±ie^ffifCj;orititisL'^iLfcDNA^^tP 
SJCBS* 1 . 5ml Sm©§:SiCSL. cnfC*§?Sffi:^^ 
1 M <h^£ ■SJS'ft:?- F y A ( N a C 1 ) Rt>-{y b' 

-ra'll^JIJPjlJS 10000xg;|r30 ^ral-^Jii -So C©f^ 

§if^i 8 oasffiU±»*^r^ (±»^^rsfigff 
^ftj^T-iy^^i^^^) . ;X(,^rc©^SJC7 0% 

L, cn642. 3|l||if3jM-r„ X\.^X. 
«II-WcJ:or^rt;&?£jK$-tJ-fc©-i^, gSl*l©DN 

m»^cigaIB?|J^JiS^&a©B*»l^^fi^c ^ c i/^^tli 
*-5„ ±fB©Si^©mti— 1?!l*ai'^/c^>©-C*t3. ^ 
?JiaiUriS!S-r-<*^*©S«. ii>!5:<ife0. 5M 
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[0015] i^fc:^mM^mn^^smimm:^t. mt^ 

[0016] 10 
^hV^J^^C^^xmt^hVOA (NaC 1) ^ffiffl 

[0017] ^fc^mM^mn'^i>smmm^im-rti 

t^r^So 20 
[0018] 

mmm i 

[0019] :^mmmr:mmbfcm&^mmmy'r^^::^ 

L/C D N A tf^^M'^fci.^ D N A mM^MiR^(^CimU'^ ^ 
P C R±tteX@ 3 1. i^Cl ^ VimU U /c D N A Mile ^ffiW 

igffiT-sxgsz. yci^rffiMrtMsn/cDNA^tsa 30 

*?60«tS**teMrt^ffi»«ffiX|i3 2rttcaffl3 

t^T. Sxis^coi^rt hfiifiLf^KJF. (hl 
A ) jte^O D Q a ^iacDi^SK^rMS^tf^C /ci«^ 

[0 0 2 0] 1. ^f*y^?^6cDDN AcDttHHXfM 
^f*fi;5f4:0^ 6 CO D N A CDffl mif M ^ P ;^ o I ^ Tl^iH^ 
^■So ^jfiL5 0 iLi 1 r§S 1 . 5 m 1 CDSI^CCAn. C 
tiCc:^®7lcl m 1 ^M^. +'y-tcJ:f9?M 40 

^Li§lfiL$ii. 1 0 0 0 0 xgr l^>fe1it^i:^^llL/c 

^@7|c^m. ^gJfiL. B^ll^^it. ^^3>CD 
M'PtCjcDitJBS^^ff^. C(Dm^m^CTNE7<^^:,yr 
( 1 OmMT r i s -HC 1 (pH8. 0), 1 mM 
EDTA (pHB. 0), lOOmM NaCl)90 
ul. 1 0% Fr^t^;b«M:^ b U 1 0 M K 10m 
g/m 1 :7^nT^^'^-^^K (MERCKa) 5 u I 

5 0 °C-c 1 BtFal-Y^^::^^- h :^X^>xmm(^cy 



^t^W7 - 1 0 7 9 7 5 
6 

fg^tj^du ( 1/2 4 vr ^^vr;^:^-;^?^ 

JP) =1 : 1) lOOMl^flDx.. rt^VbT"':/ ^+1?^ 
tcj: or?g^-^tflv^ ^cDft 1 0 0 0 0 X gT? 1 0 5>rHl 

' ^uu:7 :t;l'A}atll^ 2 [iltf-o/cM. /KJIOS 0 
% iWmtt) «CD3M NaC 1 7K^git i /KBMO 2 . 
5fgmCD9 9. 5%x^y-;l/^Sp^. lOOOOXg 

-C2 o^>rHmI:^^ii*^f^ o c<Dm 

^:^CD D N A licn u r P3$)Hc 8 0 % X ^ y - ;i/7K^§^«^ 2 
OOmISP^. 1 0 0 0 0 xgrs^ra^CN^J'ffiL. ± 
m^'ftjy'r->'^y^i> „ ceo 

:gg|^c?:)^ ^ /cx ^ y ;WicSt«^^,|fe S -ti" D N A 

-Sc K^lftDNA?: 1 0 0 u 1 <7>TE7^'.:,:7T (10m 

M Tris-HCl (pH7, 5), ImM EDT 

A) iQgftifSo ±iaa-</cDNA(7:)fsm:^ftts. --m 

[0 0 2 1 ] 2 . PC RtflSXIM 

@WDNAcDPCRiii|fitcoi^rM0^-r^>o PCRSj^:; 

50mM KCl, 1 0 mM Tris-HCl 

(pH8. 3), 1. 5mM MgCl,, 0. 01% 
-12^^ ^> iWmt.) . SC;#2 0nmo 1 CDf^:t^i/ 
y5}^5?^U:t5^ FH;P^ (dNTP s : d ATP. dC 
TP. dGTP. dTTP) . 9fSa (CCT^t3;S2 0 

pmo 1 ) cD2a^Ic7:):7'^^^^^ig-^L/c. :7'^-Y^CD 

^^X.lyX ZL^. XX, X- 8 5, (198 
8) ®7 6 5 2M-»7 656M(Proceedin 
g-National Academy of Scie 
nee of U. S, A. )85, (1988 ¥)p 
p. 7 6 5 2-7 6 5 6) tClBtgCD. GH26S:^^GH 

27 ^^f&Lmv^fc. cnfcjbfaauiLi^c^VADNA 

^10/Lil (ttHtimCD 1/1 CM ; *tf5 0^^6 1 0 0 n 
s) ±mx: l 0 0 M 1 tLfcm. tf^ttDNAd< 

y^^--fe' (Ta qjj<yy ^--fe') ^rm-Sc ^vl^T^S 

iS^r«CD^f6l»±0/cS6tcS£1^?tt*6 0 u 1 ems. C 

Sii/c. JSJj:;ff#raC^. 94ftl, 5^. 55ffil. 5 
7 2Jgl. 2^(D-^^ ^)V^3 OV'-f ^Mfts:^ 

[0 0 2 2 ] Ai^^X\ iy-^y:^fx}ZmcSmJ:—^iR 

comm^mm^^fci^. magcDPCRftte^tf^co 
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7 8 

-^>:^S00#tCffll^6:7^^^^ vcDiB^iJ^mf^jA^^ [0026] ll|5£^. _hiB?^BIii'f :t >ft^S7j< 1 0 jjl 

— lilBCOJifflig^Cffll^/c:?'^-^ vCC->-^> 1 tCigftSOfcD N 1 m 1 ^tlr/i^itlfflfeK (3 0 

(T>:^-::^^^-Y'v') ^^iSL^HBtDP C Rtfits^tf 0 2 %:7 u-^:7 :t ) 2 /li 1 . 

^/c. C<Dy^mt. ^^XhU 3 5, 1 4 ^tlyitM^y^Q U I ^'¥^^1^ . 2 % T n - ;^ >r 

1 ( 1 9 8 9^) m2 1 9 6M-^2 2 0 1 M (C 1 i (SSii) tcaAL.. 5 ^-t'*;. F (T HVOJ:^?!) 

nical Chemistry 35,11 (198 ^mmMW}^m^cxmMmW}L'fc^^'V$>^o mWj^f^ 
9) PP2196-2201) OClBtSc^nri^^. T> 10 1 0 0 V. 4 O^i^r^b^^ . t7l<ttf^l n g/m 1 E t 

[00231GH27UNI :5' -CGTTGTAA tB r(D#63^igS5 9 0 nm^tl^U/c. '^-;^7t^p H 

AGGACGGCCAGTGGTAGCAGGGGTA Y3 0 0 P L KCOMPEB^H i n dllKD^mtU sl 

GAGTTG-3' ellim4^. p H Y 3 0 0 P L K 

(d^s:mi ui^Ati. GH27UNI ipmom im^mao. m<D^-yj^c^<Dm.m&^mmn>. 

GH 2 6 1 0 p mo 1 mWOK^'^. ffeOffljat^ 1 fct^^n^^n. ilSlCCNa 0 1 ^fSffl Lfc-y^>^';b. 1^ 

7JS1. 5^5^. 7 2ai5J'COfiaif-Y^;U^ 1 81?^-^^ CD*5ffMlf 1 0 % (ft»_h[nmxM 1 0 0 %(Z)ff 

;l>Jgj£$ii:/co 20 m:im^l^y^)\^tnm ^'m^Vfc. *ffl«t?->:7>* 

[0 0 2 4] 3. WMilffiX^M r7i^I6L/cU->CDT77tCtl^$n^DNAt;£:7'^-Yv^^ 

ll|lia(DPCR±tflig^tf^Co/ca^Kf^ffi»?Sffib/c. Jg ^-S^O^ cnt^^'fcDDNArt^l^Tn^iDNACD^O K 

^Z<m^hmmm^WL^\4i^ . Sjr^mi O O m l tc>f^ t^r.* (#N:^^fePCRittefcJ:or— *SlDNAi^* 

50M1CD3M NaC l7ici8?S^j[JtJ;l. cntcl IID N A:0^g*5n/cC <b ^^rMffi^-S ) tc^^n. 

5 0 u 1 O-^'v:?'!:] tVl/T;Vr3-;b;&^][]^. fg^:0^< ;^(D 2 6 7 iSSSii^iSfcfiMU. S W(7:> D N A ^It^ 

-^_bit>i:^ST: 1 0 0 0 0 X g -c 3 0 ^^^felS^ll^^J-il (2 4 2*gSS) iR<— ©[-T^. BICDDNACD^OF 

JpilLTtf^. ffl^C^I^MSirXb^U-^T^-^ aU^IM5CD'en-enODNAa^'^-:^©DNA 

^tCg^Kr>^^^A7K^§iSi^^ Vr^'UbVI/r;^::!--;!/ [0 0 2 7 ] 

?rJP^. m^COjif^^tf^C^/c. ^ [^1] 

(SI ) 





mm 






DNAMS(ng) 


350 


238 


332 




100 


68 


95 



[0 0 2 8 ] 4. s^-^>xJSJSXfi JgJi^^St^^':' bm^cD:7'n hn;i.tcj:«3tf >f 

[0 0 2 9] ffiM^S»lL/cPCRjSt9?rTa q>^-^> ±iBcD^SrffM?i*SSn/c»MD N A 1 0 m K 10 

X+ h (Slit) DNA>'-^>-^f SQ3 000 mM Tris-HCl (pH8. 5). 6mM Mg 

(Sjz) ^ffll^ri^SiB5^'MS?:tfifeo)^c. >^-^>j:^ 50 0 1 ^. 2 p m o 1 v. iWiOTaq 
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4T.i?-5:?^">'3> -mm ( Hf ^att-c- 4 sii® ^ 

y if^' X b :t 5^ F H«Kfc J; D^'^— a^CD -Y X ^ + 
9 4JK3 0#. 6 0ai5>. 7 2^4 5#^CD-if -1' i?;!. 

5' 3fMSrtffl'J®iftatCF I TC (:7;U:^-H2-1' > 10 

[0 03 0 ] 5' -CGTTGTAAAACGACGG 
CCAGT-3' 

M 1 cD=^^ f h8S#<D;^ h ■? . d nai^ 

y r ;i' r 5 f <t ^ ^ / s- t ^ ig^ u § /c 
y^i'^fflCi, mm^mte 5 v/cmr3 o o^^j^ia^ifr^ 

lae (a) (D/^•^f->^i^a^b:^- Fy'i'A^ffifflL 

/cSIMDNAT\ 06 (b ) ^D>'^•^^->^ii^^r>*^ 

■^A^ffifflLfcil3^DNA-Ca^>5„ «llll»m7^?tl«^^ 

^■r S^T^ b-- ?rM^t:-i:bf5T Si. N a C 1 
L'fcV-yy'}l'<DM^^X.^ 1 i Lfci^©, g^KT>^: 30 
^■?A^ffifflL'fc-9->7";KD^aj:bttO. 6 5X'$)-y 
fc„ CtlCC>ttLffi»i«lia©M#©D N AlHllRSCDthl^ 
(an-CtJ. 0. 7-C&o/cCicfciD#^-rn«. N 
aC 1 ^ffllifcJ*-^. i^-^r>XSfSiCis(,it:^>f5ie.35^ 

e^-<>->;^S:jSfC-ot.:»rfaL/fc:/&:S, T7 DNA^f<yj<^ 
iK©S^-C*-ofc„ 40 

[0 03 1 ] mn^2 

4, Rmmmm4:tmf&sri. m.»^ui^-r^^^Q 

a, 4:$:#^4^C^^'-5- F 7 f^fC^^SnSo 

[0 03 2] 55-ffi}ftf'P^mBJ-|-S„ 53-ffi^#2 a?" 
>T--:/;l/8 iMMQ =&ffif^-rSiitM^)< FjH 0 E 

:^3i?>i' 1 K mmmK)m^^i 2. to^i 3. iim 
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g^cx":/l 4 6i|ii:^j^'F;H 0 i (Hffi«l6i#fc) |±:^ 
^?>i'l 1 ijSISL'. E;^^f>i7i ii#3(Z)iEI±t:\ flK 

F ;n 0 i^icDf^^ 9 icmm 3 ^> ^ — sai** 
wo#^#i 2^asL, i«^w!3m^i2». 

^ 1 3 fc ^ - :7' 1 5 b X-m^iti. mm=^ ^ - 

1 5 c (D—mtmmfr i 3 fcassn-. i>^—imtmwi. 

8 a^t^.Q^KiHifeL, f4g§Hesf)-c^-g)„ ^J-ffi^ma^J^o 
J:^»{Ctf^i:t>n-5„ 5f->7=--:/JV'8±Ogii6© — 3 

:/l 5 a. MM^fJg^^l 2. sl)^g^;i-:/l 5 b, 
«^^l 3, 3#tS?-^-:/l 5 c^/M^T. ?§il6rtfc 

[0 0 3 3] M'l:^jffi^'p^l^0^-r 6„ a'i:^5>Hi«3 b. 

F7^4fll{S^-rSCi*3ffi3RSP-5f 1 7^M« 

P-i? 1 7 B^-if 1 BJciifesnrt^-S^ /^d-':/ 
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